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ABCL.ibScript

ABCLIb
(http://www.abc-lib.org/)
FIBER Framework of Install-time, Before Execute-time and Run-time optimization
feature
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IABCLib$

ABCL.ibScript

IABCLib$ region start
IABCLib$ sub region start
IABCLib$ sub region end
IABCLib$ region end
IABCLib$ region start IABCLib$ region end
AT
242
ABCL.ibScript
install | static | dynamic |
install
static
dynamic
Fortran90
define | variable | select | unroll
define
variable
select
unroll
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name | parameter | select | according |
varied | fitting | number | prepro | postpro

define
variable
select

unroll

name parameter number prepro postpro
name parameter varied fitting number prepro postpro
name parameter select according number prepro postpro

name parameter varied fitting number prepro postpro




name

parameter [
[ in | out] bp]
in
out
bp :
( )
select sub region start|] end
( select )
according | estimated
=[ min( )| condition(
= .and. | .or.
estimated
( select )
varied ( [, 1) from X to Y

variable unroll

fitting sampled

=[ least-squares | user-defined

least-squares

user-defined

| auto ]

auto :
[ | auto ]
auto
auto
fitting varied

variable unroll
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number

( )

prepro sub region (start] end)

postpro sub

debug (

bp
pp

( )
region (start|] end)

( )

[ bp Ippl ]

16

1-5 8 16

IABCLIb$
IABCLIb$
IABCLIb$
IABCLIb$
IABCLIb$
aoi=1, n

aoj=1, n

ao k=1,
A,

enddo
enddo
enddo
IABCLIb$

install unroll region start

name MyMatMul

varied (1, f) from1tol16

fitting least-squares 5 sampled (1-5, 8, 16)
debug  (pp)

n

/)

Al j) + B, k) * Clkj)

install unroll (i, j) region end
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ABCLibScript
3.1
ABCL.ibScript

ABCLIibScript

[o ABCLib_ATexec (ABCLib_ATkinds, ABCLib_ATroutines)

ABCLib_ATexec ABCLib_ATkinds
ABCLib_ATroutines
ABCLib_ATkinds
ABCLibScript.h

ABCLib_INSTALL
ABCLib_STATIC
ABCLib_DYNAMIC
ABCLib_ALL

ABCLib_ATroutines
ABCLibScript.h ABCLib_ATname
ABCLibScript.h  common
ABCLib_AlIRoutines
ABCLib_InstlIRoutines

ABCLib_StaticRoutines
ABCLib_DynamicRoutines

ABCLib_ATset

ABCLib_ATexec
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IABCLIb$ call ABCLib_ATexec (ABCLib_INSTALL, ABCLIb_InstallRoutines )

[ ® ABCLib_ATset (ABCLib_ATkinds, ABCLib_ATroutines)

ABCLib_ATset ABCLib_ATkind
ABCLib_ATroutines

ABCLib_ATkinds
ABCLibScript.h

ABCLib_INSTALL
ABCLib_STATIC
ABCLib_DYNAMIC
ABCLib_ALL

ABCLib_ATroutines

ABCLib_ATdel

[ ® ABCLib_ATdel (ABCLib_ATroutines, DelIName)

ABCLib_ATdel ABCLib_ATroutines
DelName

DelName

13



IABCLIb$ call ABCLib_ATdel(ABCLib_InstallRoutines, “MyMatMul”)
MyMatMul

3.2

EigenSolver
foo ABCL.ibScript

subroutine foo(...)

include (ABCLibScript.h) <€— ABCL.ibScript

IABCLIb$ call ABCLib_ATset(ABCLib ALL, ABCLib_AllRoutines)
IABCLIb$ call ABCLib_ATset(ABCLib INSTALL. ABCLib_InstallRoutines)
IABCLIb$ call ABCLib_ATset(ABCLib_STATIC, ABCLib_StaticRoutines)

IABCLIb$ call ABCLib_ATset(ABCLib_DYNAMIC, ABCLib_DynamicRoutines)

IABCLIb$ call ABCLib_ATexec(ABCLib_INSTALL, ABCLib_InstallRoutines)

T~

C
IABCL ib$ call EigenSolver(...)

IABCLIb$ call ABCLib_ATexec(ABCLib_DYNAMIC, ABCLib_DynamicRoutines)

™

C
IABCL ib$ call EigenSolver(...)

return
end
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EigenSolver
pooh ABCL.ibScript

subroutine pooh(...)

include (ABCLibScript.h) <€— ABCL.ibScript

N_TUNESIZE START = 1234
N_TUNESIZE END=1234
call ABCLib ATexec(ABCLib_STATIC, ABCLib_StaticRutines)

V\

call EigenSolver{(...)

return

end

321

ABCLib_ATInstalllnit

[ ® ABCLib_ATInstalllnit (ABCLib_InstallRoutines)

ABCLib_ATInstalllnit ABCLIib_InstallRoutines
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IABCLIb$ call ABCLib_ATInstalllnit(ABCLib_InstallRoutines)

1
define
define

//ABCL/M;‘ install define (CacheSize, CachelLine) region start \

IABCLib$ name SetCachePram

IABCLIb$ parameter (out CacheSize, out Cacheline)

CacheSize =....

CachelLine-=....
KIABCLIM; install define (CacheSize, Cacheline) region end /

Parameter Information File ABCLib_InstallPram.dat
ABCLib_InstallParam.dat
(SetCacheParam

(CacheSize 64)
(CacheLine 8)

)

322
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ABCLib_StaticParamDef.dat

ABCLib_NUMPROCS |
ABCLIib_STARTTUNESIZE | ABCLib_ENDTUNESIZE | ABCLib_SAMPDIST
ABCLib_NUMPROCS
ABCLib_STARTTUNESIZE

ABCLib_ENDTUNESIZE

ABCLib_SAMPDIST

ABCLib_NUMPROCS
ABCLIbSTARTTUNESIZE ABCLib_ENDTUNESIZE ABCLib_SAMPDIST

ABCLib_BPset
ABCLib_BPsetName

[ ® ABCLib_BPset( BPvalName)

ABCLib_BPset BPvalName
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IABCLIb$ call ABCLib_BPset ( “nprocs”)
nprocs

[ ® ABCLib_BPsetName( Kind, BPvalName, Name)

ABCLib_BPsetName BPvalName
Kind Name

Kind

Kind ::=[ STARTTUNESIZE | ENDTUNESIZE | SAMPDIST ]

STATTTUNESIZE BPvalName
ENDTUNESIZE BPvalName
SAMPDIST BPvalName

IABCLIb$ call ABCLib_BPsetName("STARTTUNESIZE”, “nprocs”,
IABCLIib$ & “ABCLIb_NprocsStartSize”)

nprocs
ABCLib_NprocsStartSize

[ ® ABCLib_BPsetCDF( BPvalName, CFDKind)

ABCLib_BPsetCDF BPvalName
CFDKind
CFDKind
CFDKind ::=[ least-squares | user-defined | auto ]

least-squares

user-defined
auto
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IABCLIb$ call ABCLib_BPsetCFD(“nprocs”, “least-squares 5”)
nprocs 5

1024 2048 3072

CL\BCLib$ ABCLib TUNESTATIC =1
IABCLIib$ ABCLib NUMPROCS =4
IABCLIb$ ABCLib STARTTUNESIZE = 1024
IABCLIb$ ABCLib ENDTUNESIZE = 3072
IABCLIib$ ABCLib SAMPDIST = 1024
IABCLIb$ call ABCLib _ATexec(ABCLib_STATIC, ABCLib_StaticRoutines)

ABCLIib_StaticParamDef.dat

@asicParam

(ABCLib_TUNESTATIC 1)
(ABCLib_NUMPROCS 4)
(ABCLib_STARTTUNESIZE 1024)
(ABCLib_ENDTUNESIZE 3072)
(ABCLib_SAMPDIST  1024)

N

unroll
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IABCLIb$ static unroll (i, j) region start
IABCLib$ name MyMatMul
IABCLib$ varied (i,j) from 1 to 16
aoi=1, n
doj=1, n
ado k=1, n
Al J) =A(, §) +B(1, K)*C(k, )
enddo
enddo
enddo

kBCLibf; static unroll (i, j) region end

ABCLIib_StaticParam.dat

ABCLib_StaticParam.dat
(MyMatMul

(ABCLib_NUMPROCS 4)
(ABCLib_SAMPDIST  1024)
(ABCLib_PROBSIZE 1024

(MyMatMul_I  4)

(MyMatMul_J 8) )

(ABCLib_PROBSIZE 2048

(MyMatMul_I  4)

20




(MyMatMul_J 9) )
(ABCLib_PROBSIZE 3072

(MyMatMul_I  5)

(MyMatMul_J 10) )

16

nprocs
nprocs

parameter

//ABCL/[J$ static unroll (i, j) region start
IABCLib$ name MyMatMul
IABCLIb$ parameter(bp n)
IABCLib$ varied (i,j) from 1 to 16
do i=1, n/nprocs
doj=1, n
do k=1, n
A(1, J) =A(, J) +B(1, K)*C(k, J)
enddo
enddo

enddo
\\/ABCLib$ static unroll (i, j) region end
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16

nprocs

IABCLIb$ call ABCLib_BPsetVal(“nprocs”)
IABCLIb$ call ABCLib_BPsetName(STARTTUNESIZE, “nprocs”,
IABCLIbS & “ABCLib_NprocsStartSize”)
IABCLIb$ call ABCLib_BPsetName(ENDTUNESIZE, “nprocs”,
IABCLIbS & “ABCLib_NprocsEndSize”)
IABCLIb$ call ABCLib_BPsetName(SAMPDIST, “nprocs’,
IABCLIbS & “ABCLib_NprocsSampDist”)
IABCLib$ ABCLib_NprocsStartSize = 1
IABCLib$ ABCLib_NprocsEndSize = 8
IABCLib$ ABCLib_NprocsSampDist = 1
IABCLIb$ static unroll (i, j) region start
IABCL ib% name MyMatMu
IABCLb$ parameter(bp n, bp nprocs)
IABCLib$ varied (i,j) from 1 to 16
do i=1, n/nprocs
doj=1, n
ao k=1, n
Al J) = A, J) +B(i, k)*C(K, j)
enddo
enddo
enddo
IABCLb$ static unroll (i, j) region end

22



CacheSize

IABCLIb$ static select region start
IABCLib$ name ATfromCacheSize
IABCLIb$ parameter (in CacheSize, inABCLib_PROBSIZE,

IABCLIbS$ &
IABCLIib%
IABCLIib$
IABCLIibS &
IABCLIbS$ &

IABCLIib$
IABCLib%
IABCLib%
IABCLIbS$ &

IABCLIb$

inABCLib_ NUMPROC)
select sub region start
according estimated
2.0d0*CacheSize*ABCLib_ PROBSIZE*ABCLIib PROBSIZE
/ (3.0d0*ABCLib_NUMPROC)

select sub region end

select sub region start

according estimated 4.0d0*CacheSize*ABCLib PROBSIZE
*dlog(ABCLib_PROBSIZE) / (2.0d0*ABCLib_NUMPROC)

select sub region end

IABCLIb$ static select region end

323

select

select
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eps iter

eps iter<5

IABCLIb$ dynamic select (eps, iter) region start
IABCLib$ name PricondSelect

IABCLIb$ parameter (ineps, in iter)

IABCLIb$ according min (eps) .and. condition (iter <5)
IABCLIb$  select sub region start

eps=...
IABCLIb$ select sub region end
IABCLIb$  select sub region start

eps=...
IABCLIb$ select sub region end

IABCLIb$ dynamic select (eps, iter) region end

[ ® ABCLib_DynPefThis( Name)

ABCLib_DynPefThis Name

Name

Name

IABCLIb$ call ABCLib_DynPefThis ( “DMat\Vec”)
DMatVec
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IABCLb$ call ABCLib_DynPefThis(“"DMatVec”)

T~

IABCLIb$ dynamic unroll (i) region start
IABCLib$ name DMatVec
IABCLib$ varied (i) from 1 to 4
doi=1, N
V(i) = 0.0d0
doj=ind r(i), ind r(i+1) - 1
Y) = y(0) +AQ) *x(ind_c(j))
enddo
enddo
IABCLib$ dynamic unroll (i) region end

ado iter=1, maxiter

enddo

3.3
Fortran90 MPI

>ABCLibCodeGen test.f
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test.f ABCL.ibScript

ABCLib

JABCLIib/ABCLib_test.f test.f
Fortran90+MPI
JABCLIib/ABCLIib_InstallRoutines.f test.f

JABCLIib/ABCLib_StaticRoutines.f test.f

JABCLIib/ABCLib_DynamicRoutines.f test.f

JABCLIib/ABCLib_ControlRoutines.f

331
ABCLibCodeGen

debug
OFF
ON ABCLib_PRINT

visualization
OFF
ON

visualization ON

® ABCLIibATIlog.dat
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> ABCLibCodeGen debug ON visualization ON test.f

ABCLibScript test.f

VizABCLib

4 ABCLibScript
4.1
ABCLibScript

ABCLib_ALL

ABCLib_INSTALL
ABCLIib_STATIC
ABCLib_DYNAMIC

ABCLib_AllIRoutines
ABCLib_InstallRoutines

ABCLib_StaticRoutines

ABCLib_DynamicRoutines
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ABCLib_NUMPROCS
ABCLib_STARTTUNESIZE

ABCLib_ENDTUNESIZE

ABCLib_SAMPDIST

ABCLib_TUNESTATIC
true.
ABCLib_TUNEDYNAMIC
true.
ABCLib_DEBUG
0 1

false.

false.

4.2
ABCL.ibScript

ABCL.ibScript

ABCLib_InstallParam.X.dat

ABCLib_StaticParam.X.dat
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ABCLib_InstallParamDef X.dat

ABCLib_StaticParamDefX.dat

ABCLib_DynamicParamDef X.dat

X AT

421

ABCLib_InstallParamDef X.dat

ABCLIib_StaticParamDef X.dat

ABCLib_DynamicParamDef X.dat

ABCLIib_InstallParam.X.dat

ABCLib_StaticParam.X.dat ABCLib_DynamicParamX.dat

422

ABCLib_InstallParam.X.dat

29
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ABCLib_StaticParam.X.dat

ABCLib_DynamicParam.X.dat

4.3

BasicParam

30




4.4

4.4.1
1
1
install static dynamic
install o > =<
static o o <
dynamic o o o
2
2
define variable select unroll
define o o o o
variable o o o o
select ) o o o
unroll =< > > <
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P V(P_1), V(P_2),...,.V(P_m)

V(P_i) Pi N

IABCLib$ search Brute-force

IABCLib$ search AD-HOC
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IABCLIb$ static variable (BL) region start
IABCLib$ name ABlockRoutine

IABCLib$ varied 1 from 16

ado iter=1, n, BL

IABCLIb$ static unroll (1, j) region start
IABCLib$ name Kernell
IABCLib$ varied(i,j) from 1 to 32
do i=1+iter, n
do j=1+iter, n

do k=1+iter, n

IABCLIb$ static unroll (i,j) region end

IABCLIb$ static unroll (i, j) region start
IABCLib$ name Kernel2
IABCLib$ varied (I, m) from 1 to 32
do I=1+iter, n

do m=1+iter, n

do p=1+iter, n

IABCLIb$ static unroll (I, m) region end

enddo
IABCLIb$ static variable (BL) region end
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BL, (i, j), (I, m)
AblockRoutine Kernell Kernel2
(1,(1,1),(1,1)), (1,(1,2),(1,2)),....(1,(1,1),(1,32)),
(1,(1,1),(2,1)), (1,(1,1),(2,2)),...,(1,(1,1),(2,32)),
élll,’(l,Z),(l,1)),(1,(1,2),(1,2)),...,(1,(1,2),(1,32)), .....
16*32*32*32*32=1,677,216

AblockRoutine Kernell Kernel2

(1,(1,1),(1,1)),(1,(1,1),(1,2)),....(1,(1,1),(1,32)) 8
(1,(1,1),(1,8)),(1,(1,1),(2,8)),....(1,(1,1),(32,8)) 4
(1,(1,1),(4,8)),(1,(1,2),(4,8)),....(1,(1,32),(4,8)): 5

(1,(1,5),(4,8)),(1,(2,5),(4,8)),...

16+32+32+32+32 = 144

ABlockRoutine Kernell Kernel2
(1,(1,1),(1,1),1,(2,2),(1,2)),...,(2,(1,1),(1,32) 8
(1,(1,1),(12,8)),(1,(1,1),(2,8)),...,(1,(1,1),(32,8)) 4
(1,(1,2),(4,8)),(1,(1,2),(4,8)),...,(1,(1,32),(4,8)) 5

(1,(1,5),(4,8)),(1,(2,5),(4,8)),...,(1,(32,5),(4,8))
(1,(6,5),(4,8)),(2,(6,5),(4,8)),...,

16+32+32+32+32 = 144
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ABlockRoutine AD-HOC

Kernel2

(1,1,1),(1,1)),(1,(1,2),(1,2)),...,(1,(1,1),(2,32))
(1,(1,1),(2,1)),(1,(1,2),(2,2)),...,(1,(1,1),(2,32)) ,

(1,(1,1),(32,1)),(1,(1,1),(32,2)),....(1,(1,1),(32,32))
(1,(1,1),(3,9)),(1,(1,2),(3,9)),....(1,(1,32),(3,9)),

(1,(2,1),(3,9)),(1,(2,2),(3,9)),...,(1,(2,32),(3,9)),

(1,(32,1),(3,9)),(1,(32,2),(3,9)),....(1,(32,32),(3,9)):
(1,(2,8),(3,9)),(2,(2,8),(3,9)),....(16,(2,8),(3,9))

16+32*32+32*32 = 2,064

Kernell

3.9

2,8

define —
variable

select

unroll
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ABCL.ibScript

ABCLibScript

ABCL.ibScript

ABCL.ibScript
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